Illinois Wesleyan University

Digital Commons @ IWU
John Wesley Powell Student Research
Conference

2011, 22nd Annual JWP Conference

Apr 9th, 2:35 PM - 3:35 PM

Uptake of Dissolved Macromolecules by Larvae of Lytechinus
variagatus
Andrew McDonald
Illinois Wesleyan University

William Jaeckle, Faculty Advisor
Illinois Wesleyan University

Follow this and additional works at: https://digitalcommons.iwu.edu/jwprc
Part of the Biology Commons

McDonald, Andrew and Jaeckle, Faculty Advisor, William, "Uptake of Dissolved
Macromolecules by Larvae of Lytechinus variagatus" (2011). John Wesley Powell Student
Research Conference. 16.
https://digitalcommons.iwu.edu/jwprc/2011/posters2/16

This Event is protected by copyright and/or related rights. It has been brought to you by Digital
Commons @ IWU with permission from the rights-holder(s). You are free to use this material in any
way that is permitted by the copyright and related rights legislation that applies to your use. For
other uses you need to obtain permission from the rights-holder(s) directly, unless additional rights
are indicated by a Creative Commons license in the record and/ or on the work itself. This material
has been accepted for inclusion by faculty at Illinois Wesleyan University. For more information,
please contact digitalcommons@iwu.edu.
©Copyright is owned by the author of this document.

THE JOHN WESLEY POWELL STUDENT RESEARCH CONFERENCE

APRIL 201 1

Poster Presentation P32

UPTAKE OF DISSOLVED MACROMOLECULES BY LARVAE OF
L YTECHlNUS VARIAGA TUS

Andrew McDonald and William Iaeckle*
Biology Department, Illinois Wesleyan University

Larvae of echinoderms are capable of taking up small dissolved organic materials [ (e.g., amino
acids) 1 from seawater. Sea urchin larvae can also take up dissolved macromolecules [ (e.g.,
proteins) 1 by cells of their digestive system from seawater (Huvard and Holland, 1 986).
However, Huvard and Holland's experiments contained concentrations of dissolved organic
material substantially higher than those found naturally in seawater. We exposed pluteus larvae
of the sea urchin Lytechinus variagatus to naturally found concentrations of proteins and
polysaccharides in seawater. Pluteus larvae of varying ages were incubated in 35%0 filtered
seawater containing 264 nM rhodamine-labeled dextran (mw=70000 g/mol), 264 nM fluorescein
isothiocyanate-labeled bovine serum albumin (mw=668 1 9 g/mol), 264 nM ferritin (mw=474000
glmol), or 264 nM iron dextran (mw=70000 glmol) for 1-4.5 hours. When viewed using
fluorescence microscopy, rhodamine-labeled dextran was seen in the stomach cells after a I-hour
incubation. In contrast, labeled albumin was present in the cells of the epidermis, the entire gut
lining, and the distal end of the larval kidney after a I-hour exposure. Using light microscopy,
ferritin uptake was detected in the cells of the stomach and the distal end of the kidney after a 4hour exposure. Uptake was not detected with plutei incubated in 264 nM iron dextran after 4hours, but the label was present in the stomach when using a 1 4 tL M concentration. Uptake
patterns did not vary with larval age. Sea urchin pluteus larvae are capable of absorbing
dissolved macromolecules, which better support organism bioenergetics compared to
micromolecules, from seawater at concentrations that match their availability in nature
suggesting that macromolecular dissolved organic material is a integral part in larval and adult
development.

